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Value of the ratio of internal jugular vein to common carotid artery cross-sectional area

measured by bedside ultrasound in the evaluation of volume responsiveness in critical patients
LI Min,LIU Cheng-chan,CHU Ming-yong
(ICU,The General Hospital of North Anhui Coal and Electricity Group ,Suzhou Anhui 234000 ,China)

[ Abstract | Objective : To discuss the value of the ratio of internal jugular vein(IJV) to common carotid artery (CCA) cross-sectional
area measured by bedside ultrasound in the evaluation of volume responsiveness in critical patients. Methods : Fifty critical patients were
divided into the negative volume response group ( ACO < 15% ,n =20) and positive volume response group (ACO =15% ,n =30)
according to the cardiac output change( ACO) after passive leg lift (PLR) test. The diameter and cross-sectional area of IJV and CCA
in two groups were measured by bedside ultrasound ,and the ratio of 1JV to CCA cross-sectional area was calculated ,and the correlation
between IJV/CCA cross-sectional area ratio and ACO after PLR test was analyzed. The accuracy and threshold of the ratio of IJV/CCA
cross-sectional area and ACO value in predicting the volumetric reactivity were evaluated by ROC curve. Results: The diameter and
cross-sectional area of IJV[ (14.03 +4.877)mm and (100.40 +60.91)mm’ ] were negatively correlated with the ACO value ( P <
0.05) ,and the diameter and cross-sectional area of CCA[ (8.35 +1.60) mm and (57.64 +18.50) mm’ ] were not correlated with the
ACO value(P >0.05). The ratio of IJV/CCA cross-sectional area in positive volume response group was significantly less than that in
negative volume response group( P <0.01) ,and the ratio of IJV/CCA cross-sectional area was negatively correlated with the ACO value
(P <0.01). At the IJV/CCA cross-sectional area ratio of 1. 66, the sensitivity and specificity was 87. 1% and 79. 6% , respectively,
and the areas under the ROC curve was 0.836(95% CI.0.710 —0.952). Conclusions ; The bedside ultrasound measuring the ratio of
IJV/CCA cross-sectional area is a mnoninvasive, convenient and reliable method to evaluate the volume responsiveness of critical
patients.

[ Key words ] bedside ultrasound ;internal jugular vein;common carotid artery ; cross-sectional area ratio;volume responsiveness

EAERASEN N SE M 2 X HEE [ W AR R 2L O HEE I 58 (PICCO) 55, PLR 56 %
e E PRI 2 R A W) I B TAYL 2 A IR T i TIEAL 258 B PER Y . PLR A0 i i &2 48 1k
#2170 HETE BRI AR SR (PLR) K (Aco) FI T T 2 v L 48 S R 3407
5 P EEERIK (IVC) 28 5% Dbk (CVP) ik FAEHEAT B 3 819 1, {H PLR A{LEERS #E 77, i
HRRHINEZ , s, A NE IVC A8 53 204G 25

(MR H 1] 2019 —10 - 11 [ HI] 2019 - 11 -26 FERT o (6] ; y —
[ B ] e B8 e L S S BE B 1CU 2220 M 234000 AR T Z M, 2018 4E B meta 43 AT B,
[FEHFIA] 2 (1981 - ) 3, VA EE. BT PEAL TVC AR 53R P N 2 T 25 1 S5 o7 1) o]




M EFIEFIR 2020 8 A% 45 5% 8

R TSR 2 4 B R,
RTEH BN &k (V) /8808 sl ik (CCA) % T A
FLMES CVP Z [ AF7E— 2 WA S, B Al E P 4k
KFHIER A 1JV/CCA H 1 AL EE (E PEAG 25 1 I
PERRFFT G 2 0L, R, A8 58 B 4 3 v/
CCA R AR LU AE PR 5588 75 I %2 11V/CCA B AR H
(B B RE 5 N 25 28 s B R TR A, i L
PLR 51 ACO ZEfbAHSCE , TR B4 2 Lo (300
R RNPER B A . BUEGE

1 #ZRETE

1.1 —f&%H PL2018 451 H £ 2019 451 A
B ICU WG 19 50 i 8 i s A W5 % 4, e rp e
TG 20 ], Z2 A5 20 161, B bR s A R v 8 5 491
SUEEAEBR AR 5 B, WA AARIE: (1) il >
18 %5 (2) A FH I A TG M 2590 5 (3 ) JeK + A2 U i
BT (4) IR1F BB 2 51 2 ik, I B A\ B¢
FIBAG R, WBIHERRARE . (1) IV BE#H;(2)
1V MATE S CCA INBEHUIE B0 5 (3) S0k ;
(4) HUAGH S N5 (5) 155 PLR I AF A2 B &
(i R s N R A ) o 3% RO 52 95 )5 0
FREL(CL) 1722 ARG DR N 3 s 53 R 25 1 L
IR AL (ACT < 15% ) 5 %5 5 S AR 4H (ACT =
15% ) ,2 Him N — ikl 2 R IEs it 2 (P >
0.05) (W 1), BHAmr it
R 2ABA—MBEMELE (v 25)

s n W % B 4 APACHE I¥/}//%
REEMAEH 30 61.55+92.84 20 10 24.47 £5.26
RERNAMES 20 62.36£10.77 10 10 25.66 £6.38

! — 0.57* 0.23* 0.54
P — >0.05 >0.05 >0.05

s {E R
1.2 Zk  fii A Edge {45 0% (8 75 (Y ( Sonosite
oE] SEED) X 2 gl N7 IR S R R A, SR
2 ~4 MHz AH¥EFEERL I & CO {H,6 ~ 13 MHz ZiF%
PRI 12 000 045 AH OCH8 A . T A Il T AR 2 A7
2 A RGN 1CU B8 AR 58 B, A48 A5 I 4
3B,
1.2.1 1V/CCA #mB AW & KT W
NERFHF-RME, T3 5 82 2000 , 1 428 FOIR 0 A%
7, e e 75 RS R T SR I A5 A 43 S A S E
AL U 1V 5 CCA BERE , VR4S &8 A EIZ Al 1]
HLTARICAE IV R CCA RS A AT B9 K42, [RI A,

1105

FH L TR 0 DU A5 A A 1 S K, I LA 95 n 2% )
R BT P AR B A I R e AR, e
A JV/CCA #m A L E (WK 1) .

P HE PR A 2 9 25 N T R (A) RN S 30 fik (B) S 1

1.2.2 PLRIRE: (1) FEMVIAE 45°4E5F 2 min,
FHE AT CO FahR, ME N FLEREL M 5 (2) BUMEM,
TR R 45°4ERE 1 min, B IC ¢ CO #5455 (3)
WOLBE (1) A7, 4535 2 min, I CO Bl , i
il CO FEFR 275 1] = FEZ A

1.2.3 CORyMMAME Fo50r 7% 58 5 7K, 1M
ST I, BE I 3 Bl KRR 00 5 700 =5 i
HASHmA, BG4 LY i ek 2
St ) 2 Sl PR, T A 0 U A M v 0
{14 S T ESF (] 8 50, DU 0 38 5 J o O JU ARG A A
HAZTE N co, @it Fik PLR {5, B4
RIS CO, G ACO fH,ACO=15% & X N%
RO B s Fe =2 R 2 e e PR R

1.3 “%dFHE R (H)BRE. ¥ KK,
Pearson AP/ HTFI ROC BHZE 7 HT .

2 R

2.1 IV.CCA A#L5#&@MR 1V WEKLEN
(14.03 +4.877 ) mm, # [ FL A (100. 40 + 60. 91)
mm’;1JV E25 PLR 55 &K ACO {EAFAE 71 AH
KFEFR(r=-0.39,P<0.05),1JV # A5 PLR iz
5 EM ACO HAMEMAMC KR (r= -0.49,P <
0.05),

CCA FIEA M (8.35 £1.60) mm, # 1f FL(57. 64
+18.50) mm’,CCA HAA5 PLR i{55 1A ACO A
TG FHFME(r = —0.17,P >0.05) ,CCA # i f2
5 PLRIRIE 5 A ACO {H LG T2 6tk (r =
-0.11,P>0.05 ),
2.2 IJV/CCA B @AR E 24 [ W FHYE4H Y
IJV/CCA B N (1.40 +0.61) , 25 1 B
P2 A A AR L (2. 18 £0.70) ,2 4H 1JV/CCA #
MR EM L E T A ST FE X (1=5.56,P <



1106

0.01) ;1JV/CCA BRI FLLAE R (1. 71 £0.69) , H
5 PLRIXE SR ACO [EFFERM KR (r =
-0.682,P=0.003), W ROC HiZiFAr JV/CCA
BRI LR S ACO {H 0 75 12 F Iy %) T A 2 AR
R, il 26 F 1 AN 0. 836 (95% CI. 0. 710 ~
0.952) , AHR F{E A 1. 66, HURE J 87. 1% ,Fi 5
}79.6%

3 Wit

Z 0 W 55 4 BN T O AN B OCE [
Bt A ELA R | 2 SR A 1 IE B TP AN R A IR YT
PIRTER . SEPR b AUEEO & SE B kR A CVP 3T
RS EA — IR SHD

[ N AR SCHRIESE , PLR 56 fiE % T 5 5
RN 25 B s RN H PLR R 56 AN X RE
B KBTI HAZ i 22 R R PR 81 It 5040 AR B3
HER PR = PP A 7 vk A ok 5 B, S AT RN I
B ARBEE N S AR BRI AN 5 520 16 e
ERREEE N ERS, s, JV/CCA i FH L AE M
— AR LB T S I A A AR 2 S R

AWK IR 1IV/CCA # 1 AL AE 5 PLR X5
SR ACO (EPFAL 25 & B PR A AH et FLRUR
J87.1% NN 79.6% , [FIEF, 1V HAR  #m
5 ACO A 7ER S HIAH G, Bl 1JV/CCA
A AR DA 25 R PR IV B #m A
AIE WA, ARBFSE & B CCA B AR 5 A E &
PG AR . JV/CCA A B e R H /ML
Pt A gE " L HE S CVP B A 5 B A1 ¢
P AR R, TIV/CCA i L 5 cvp
TETE B AR S | B 90% , 557 ¥ 83.36%
Fe R SOR 5 ISR 1IV/CCA #01 FR A8 20 51 K
(1.89 +0.83) F1(1.90 +0.83) , X% (A%
WP, AR SERTIT 5T, % HU AR TRl 2 ok
BEZILTH CVP W EHE, 3 CVP WAL SR
FIHER A . ARBFFELL PLR iR 5120 ACO {H
TS bR, 45 5 B 1JV/CCA #m L /b F
1. 66 B ELAT 5 oy A U BE RV S B, AT B o vy

AWFFEINE SR BRE L B 5, 4 K 2880 A S5 I
EE S BRI T IRAS 76 A e P AR A5 25 ik
IR H B, {H 1JV/CCA #% 1 X HU (2 8 S5 4R
B, AW 1 B2 ARG S EUEAL A FrilE— 20 F

T8, FOR, SRS 4544 5 PLR 252 HLAGE <

J Bengbu Med Coll, August 2020, Vol. 45 /No. 8

o8 NANTE YRI5 0 BB T ELARE AR ARG N A
RLRERE S , Bk — D R REEABFSE . b, 1V A
TR Z A1 5 R

2 P TR B IE 1JV/CCA B B AR 1A
o SN — R AT SR PRI AT
PEAL ELAE i A2 RS HR AL TR R

[ & % x # ]
1 ARl BHEE, ThEk, A R R 55 R TP AN R e M AR T R
Pt SO PERIR RN B[ J]. KR 2 ,2016,44(4) :470.

[2] E4IH, 58, R8k, 45 S I 7 i K 0 A 546 %
PG HLWGE SREE AR ST B B R R[] I PEERR
2724%,2016,47(6) :551.

[3] RMife, JImRER, JT B4l 45, Bk 2l Ik wde it 3 740 S5 JRE RN Ml
R A S o) e S Nk Y PRAR R R LD ] Hh AR E i
FPEAE2016,28(8) 713,

(4] B HRIR  ARYERN, 5. PSR IE FOG 8 75 I B 5 ik B
BB AR []]. h 22 B R, 2015,24(8)
872.

(57  SRarff, TR 220K, PR 55 P A I X B e PR 5 SR 5 25
et SN IO 4 M E BT (0], WL EE 4%, 2017,39 (23) -
2118.

(6] Bz, 5%, B EH, 4. 1CU I HRSHB A H ARG g A R
FRLPER I ATPERTSE[ J]. ATLEE 4 ,2018,46 (1) :30.

[7] LONG E,OAKLEY E,DUKE T,et al. Does respiratory variation

[

in inferior vena cava diameter predict fluid responsiveness: a
systematic review and meta-analysis [ J ]. Shock,2017,47 (5):
550.

[8] HOSSEIN-NEJAD H, MOHAMMADINEJAD P, AHMADI F.
Internal jugular vein/common carotid artery cross-sectional area
ratio and central venous pressure? [ J].J Clin Ultrasound,2016,
44(5) :312.

[9] CERUTI S,ANSELMI L,MINOTTI B,et al. Prevention of arterial
hypotension after spinal anaesthesia using vena cava ultrasound to
guide fluid management? [ J]. Br J Anaesth,2018,120 (1) :
101.

[10] M5, 8, SKI VL, S5, i 20 fok e 3t i 245 - B0 =X Sl
ARMERMMNELT]. PAEBEEIE ,2017,97(6) :434.

[11]  ZR08 OSEE, 28 5 F, 4. O MBS 1065 B 3 4R B 50 0 i
TR e B A i S NP RO B [ 7). BR 2P 4534, 2017,23
(1).138.

[12]  EH . PICCO I A T e 7 o A o 2 4k 2 107 1 ) BT 52
[D]. A MK ,2017.

(131 PR, A AR B M 036 5 B S B s DAl 25 o
B[ )]. R RIS BEAAATR ,2017,26 (1) :1300.

[14] B, WA RS 5, 45 JER)O-HE I H R 51 4 3h 4
R 36 Yo 2 A e A R AR A L TR AR B[ T ] vl A
WA ,2015,54(2) :130.

(KSCoit 35 4b)



